Summary. An attempt was made to explain the excessive wilting tendency of 3 tomato mutants, notabilis, flacca, and sitiens. The control varieties in which these mutations were induced are Rheinlands Ruhm for flacca and sitiens and Lukullus for notabilis. Although all 3 mtutants are alleles of separated loci, they seem to react similarly to water stress. The mutants wilt faster than the control plants whenl both are subjected to the same wvater stress. It was demonstrated by measurements of water loss from whole plants that all 3 mutants have much higher rates of transpiration than the control varieties, particularly at night. 
Very few instances of modifications of plantwater relations by single gene mutations have been studied. The only examples analyzed are those of wilty dwarf in tomato (1, 6) , wilted in corn (5) , and an osmotic mutant of Arabidopsis thaliana (3) . The wilting of the tomato and the corn mutants result from development of anomalous vessel elements which interfere with water movement. In the first, development of a secondary wall across the end of the vessel elements produces reticulate or scalariform perforation plates (1) , whereas in the second mutant differentiation of the 2 large metaxylem vessels of the vascular bundle is delayed (5) . The aberrant phenotype of the Arabidopsis mutant results from the low osmotic pressuire of the cell sap (3) . This paper presents the results of a sttudy of 3 mtutants of tomato which tend to wilt rapidlv. The mutants are flacca (flc), sitiens (sit), and notabilis (not). All 3 are recessive point mutations prodtuced by x-ray treatment (9, 10, 11) . Their chromosomal location, as indicated from tests of allelism and linkage made by Dr. C. M. Rick of the University of California, Davis, is as follows: not and flc are located in separated loci on chromosome no. 7 and sit on chromosome no. 1. The control varieties, I Research supported by NSF grants, GB-82 and GB-3934. 2 surface in darkness. Open stomata were fotund, more in flc and sit and fewer in not, mostly close to the main veins.
B) The effect of plasmolysis on stomatal closure was studied by removing strips of epidermis from leaves and placing them in a solution of mannitol with an osmotic pressure of 12 bars and examining the strips under the microscope. Many stomata of sit and flc remained open even when the gulard cells were completely plasmolyzed, whereas those checked in not and the normal varieties were closed completely.
C) The rates of water loss of mutant and normal plants were measured by weighing detached drying leaves. It was assumed that noticeable differences between mtutant and normal p'ants in respect to this measure would reflect mainly differences in stomatal reaction to increased wilting. This assumption was based on the previous finding of similar rates of cuttictilar transpiration in mutant and normal plants (figture 1). Prior to the experiment the leaves were floated on water under light of 3000 ft-c in order to make them ftllv turgid and also to induce maximtum opening of stomata. The leaves were then dried carefully on blotting paper and scattered, right side tip, on dry petri dishes. Light, temperatture, and humidity conditic-n-. were as follows: 3000 ft-c, 28°, 30%. The restults are represented in figure 3 .
The higher values of the mutants, particullarly those of flc anid sit, in the horizontal part of the graphs suggest that some stomata of these plants remain open in drying leaves. This finding was confirmed by checking imprints of wilting leaves dried up to 60 minutes. Open stomata were fotund on both leaf sturfaces, more in flc and sit and fewer in not. The tendency of stomata in all 3 mutants to remain open in dark and in wilted leaves explains why the lower surface of leaves used to check the rate of ctuticular transpiration (fig 1) was coated with vaseline. It explains also why the differences between the rates of ctuticular transpiration of mutant, especially in flc and sit, and normal plants were attributed, at least partly, to loss of water throutgh stomata in the first plants. PLANT It is generally assumed that turgor pressure of the guard cells is an important factor in movement of stomata (2) . From the data presented in this paper it is clear that turgor pressure alone does not control stomatal opening in these mutants. Stomata in all 3 mutants remain open in dark, in wilting leaves and when treated with phenylmerctiric acetate. All these conditions induced closure of stomata in normal plants. Stomata of the 2 extreme mutants, flc and sit, remained open when the guard cells were plasmolyzed. Further research along this line is in progress in an attempt to explain the difference in stomatal behavior between the mutants and the normal plants.
